The study examined the socio-economic determinants of level of adoption of risk management strategies by fish farmers in Degema Local Government Area of Rivers State. The study specifically described the socioeconomic characteristics of fish farmers, identified the various sources of risk and determined the socioeconomic factors that influence the level of adoption of risk management strategies. A two-stage sampling technique was used to select sixty-seven (67) fish farmers. Structured questionnaire and interview schedule were used for data collection. Data analysis was done using descriptive statistics and multiple regression. The result showed that majority were young male with an average age of 40 years. The most common sources of risk were the fluctuation in prices of fish feed and fish. The age of farmers, household size, and farming experience were some of the factors that influenced the adoption to risk management strategies. However due to the inadequate extension service activities, farmers were not able to fully utilize the different and essential risk management strategies. Hence, the study recommends that young women should be encouraged to invest in fish farming business. Also, extension agents should be encouraged to disseminate useful information to farmers on essential risk management strategies.
INTRODUCTION
Fish farming is the cultivation of fish species such as catfish and tilapia amongst others. It is a source of food and animal protein for human consumption (Nash, Burbridge & Volkman, 2005) . In Nigeria, fish farming is mostly practiced on small farms (Anyanwu & Akeredolu, 2005) . Fish production is mostly done on plastic containers, concrete, earthen ponds and tarpaulin. The business of fish farming is a lucrative venture. However, fish farming is surrounded by numerous risks resulting from the day to day decision making on farming activities which could be detrimental to the outcome in terms of production and returns (Kahan, 2013) . In fish farming, risk could spring up from different farming activities such as breeding, production, marketing, financial and institutional (Kimura, Antón & LeThi, 2010) . Specifically, we have risks that are associated with climate change, fluctuation in prices, imperfect markets, weak rural infrastructure, inadequate credit and insurance scheme for farmers, and poor implementation of government policies. These risk factors affect farmers' income and general wellbeing. Risk is the likelihood that things may not go as planned or hoped for. This is usually in the negative direction. According to Salimonu & Falusi (2009) , risk can be classified as property or personal risk with respect to the incidence of occurrence. The property risk was further divided into natural risk (such as storm, flood, drought, diseases, hail), social risk (such as fire, theft, war, social structure change, embezzlement, technological change) and economic risk (such as changes in prices, unexpected depreciation of assets, adverse terms of trade). Personal risks are risks that arise from human factor such as illness, accident, loss of asset, loss of income. However, to reduce risk effects in the fish farms, one must be willing to reduce the income generated. The reason for this is because there is a direct relationship between risk and farm returns. The more risky the better the venture. The amount of risk to accommodate in a business reflects on the characteristics of the business owner as some owners are risk lovers while some are not. Nevertheless, there are strategies available for fish farmers to manage risks better. Risk management by farmers involves choosing among alternatives to reduce the effect of risk on farming activities (Salmonu & Falusi, 2009 ). Fish farming is a profitable venture only if the risk management and planning aspects are properly implemented. Therefore, strategies to managing risk which are integral part of a good agri-business practice and would assist in farm decision making.
Considering the economic importance and demand for fish in the country and the world at large, it becomes important to access the risk management strategies used by fish farmers in Degema Local Government Area of Rivers state. Therefore, the general objective of this study was to analyze the level of adoption of risk management strategies among fish farmers in Degema Local Government Area, Rivers State. Specifically, the study described the socioeconomic characteristics of fish farmers, identified the various sources of risk faced by fish farmers, identified the level of adoption of risk management strategies among the fish farmers and determined the socio-economic factors that influence level of adoption of risk management strategies among the fish farmers
RESEARCH METHODOLOGY
The study was carried out inDegema Local Government Area (LGA)of Rivers state, Nigeria. It comprises of eleven villages/towns namely Degema town, Tombia, Bokana, Old Bokana, Bille, Ke town, Usokun, Obuama, Bukuma, Consulale and Elem Ama. Degema LGA is a fish producing area because of the abundance of water bodies in the region. Thepopulation of the study comprised all the fish farmers in the study area. Two stage sampling technique was used to select the sample size. In the first stage, purposive sampling was used to select two communities (Degema and Usokun.). Purposive selection was done because of large number of fish farmers in these communities relative to other communities. In the second stage snow ball sampling technique was used to select thirty-five(35) fish farmers from each community. This gives a total of seventy (70) fish farmers. However, out of the 70 sampled farmers, only sixty-seven (67) copies of questionnaires were retrieved. Thus, data analysis was based on these 67 respondents. Primary data were collected using a structured questionnaire. Descriptive statistics such as mean and percentages and the multiple regression model were used to achieve the objectives of thestudy. The implicit form of the multiple regression model is shown in equation (1) below: Y= f (X 1 ,X 2 ,X 3 ,X 4 ,X 5 ,X 6 ,X 7 ,X 8 ,X 9 ,X 10 )+e… ….. (1) where Y represents the level of adoption of risk management strategies and was derived as U/V X 100, U represent the number of risk management strategies adopted by a farmer, V represents the total number of risk management strategies, X 1 represents the sex of the farmer (1=female, 0 otherwise), X 2 represents theage of the farmer (years), X 3 representsthe marital status (1= married, 0 otherwise), X 4 represents the level of education (years) (1=formal education, 0 otherwise) ,X 5 represents the extension contact (1=yes, 0 otherwise), X 6 represents household size,, X 7 represents farming status (1=fulltime, 0 otherwise), X 8 represents cooperative membership (1=yes, 0 otherwise), X 9 represents level of farming experience (years), X 10 represents the number of fish stocked and e represent the error term. The linear, exponential, semi-log and double log functional forms of the equation were tried out, however the equation that best fit the regression line with respect to the highest R 2 value was used.
RESULTS AND DISCUSSIONS
Distribution of socio-economic characteristics of fish farmers in the study area.
The results presented in Table 1 showed that majority (80.6%) of the fish farmers were male while 19.4% were female. This is an indication that fish farming in the study area was dominated by men. Results showed that majority (62.8%) of the fish farmers were within the age bracket of 20-40 years with a mean age of 40 years. This indicates that most of the fish farmers were young and therefore still have the strength to run the business. This is in line with Henri-Ukoha (2012) who noted that fish farming had considerable involvement of youths. It was also observed that majority of the respondents were married (55.2%). This is in consonance with Oladeja, Adedoyin and Adedokun (2008) who observed that most fish farmers were married which implied that marriage confers individual with some level of responsibility and commitment. The result further showed that majority (67.2%) of the fish farmers had household size ranging from 1-5 persons with a mean household size of 5. The size of the family has a direct influence on the expenditure and income patterns of the family as such fish farming is a labour intensive activity hence large households positively influence fish farming (Pandey & Upadha-yah, 2012 Akinbile (1998) stated that cooperative society involves a social participation that helps farmers to pool their resources, to have access to fisheries inputs and to have insight in their funding issues, membership of the cooperative society is therefore a factor that influences the adoption of improve fisheries technologies and poverty alleviation and the group ensures that members derives benefits from the groups such that they would not have derived individually, if they were acting alone. The result showed that 44.8% stocked fish ranging from 1000-5000, with a mean size of 2518 which indicates that the fish farmers in the study area were operating in small scale production. Distribution of various sources of risk faced by fish farmers in the study area. The result presented in Table 2 showed that majority (50.7%) of fish farmers in the study area were faced with disease outbreak in their fish farming operations while (49.3%) were not affected. Disease outbreak causes wide variation in yield. This is in agreement with the finding of Salimonu and Falusi (2009) who noted that disease outbreak affect the activities of fish farmers and reduce their yield. The result further showed that 55.2% of the respondents did not experience bird attack while 44.8% were experiencing bird attack on their fish farming activities. Most of the respondent (80.6%) did not encounter flood while 19.4% encountered flood. The result further showed that all (100%) the fish farmers in the study area did not experience drought. This implies that drought is not a risk faced by fish farmers in the study area. Analysis of the result also showed that 86.6% of fish farmers were not affected by bush burning in their fish farming activities while only 13.4% were affected. This indicated that the occurrence of bush burning was not severe in the study area. The risk of price fluctuation affects fish production. The result showed that majority (65.7%) of fish farmers in the study area experienced fluctuation in price of fish. This conforms with the findings of Salimonu and Falusi (2009) who indicated that market failure which affects agricultural produce also hinders the production of fish. This indicated that fluctuation in fish price is a risk faced by the fish farmers. This is in consonance with the findings of Alan et al., (2004) who stated that low level of fish production are associated with high price variation. The result further showed that 73.1% of fish farmers in the study area were faced with the risk of fluctuation in the price of feed. This is an indication that price fluctuation in the market is a risk that hinders the production of fish. Most of the respondents (61.2%) were not faced by the risk of illness while (38.8%) faced the risk of illness. This is an indication that risk due to illness is not high in the study area. Loss of property can occur as a result of theft. The result showed that 47.8% of fish farmers were affected with risk due to theft while 52.2% were not affected by theft. This showed that theft in the study area is not a major risk that affects the fish production activities in the study area. The result also showed that 56.9% of the fish farmers were not affected by the risk due to pond leakage while 43.2% were affected by risk due to pond leakage. This indicated that risk due to pond leakage in the study area were fairly high. The result further showed that 97.3% of the respondents did not encounter oil spillage while only 3% of the respondents encountered oil spillage in their fish farming activities. Hence there was no much occurrence of oil spillage in the study area. The result showed that all (100%) of the fish farmers in the study area did not experience war. Therefore war is not a risk that hinder the production of fish production. Death of fishes can be as a result of disease outbreak which leads to wide variation in yield hence the result showed that 62.7% of the fish farmers were faced with the risk due to death while 37.3% were not faced with death of fishes. This implies that death of fishes is a severe risk faced by the fish farmers. Most (76.1%) of the respondents in the study area did not encounter increase in interest for loan this may be as a result of lack of credit facilities while only 23.9% of the fish farmers encountered increase in interest for loan. The result showed that majority (64.2%) of fish farmers experienced high cost of labor in their fish farming activities. This implies that high cost of labor was severe and it could be as a result of the migration of youth to urban centers in search of white collar jobs. Owner of land threatening to take back his land is not a severe risk that hinders the production of fish in the study area, this may due to availability of land through inheritance or by lease. The result showed that 85.1% of the fish farmers did not encounter the risk due to owner of land threatening to take back his land while only (14.9%) encountered the risk due to owner of land threatening to take back his land. Credit plays important role in the production of fish and production as a whole. Majority of the fish farmers (59.7%) experience unavailability of loan while 40.3% of fish farmers did not experience unavailability of loan. This may be due to lack of credit facilities from banks, government and nongovernmental organizations and the high interest rate involved in loan access.
Adoption of risk management strategies among fish farmers in the study area.
The results presented on Table 3 showed that majority (92.5%) of the fish farmers in the study area did not adopt insurance as a risk management strategy while only 7.5% of fish farmers adopted insurance as a risk management strategy. This indicated that the fish farmers in the study area have a low adoption of insurance as a risk management strategy. This does not conform with the findings of Drollette (2009) who pointed that insurance are effective risk management tools mostly used by farmers. The result further showed that only 41.8% of fish farmers adopted diversification to non-farm income generating activity. This implies that there is a low level of adoption of diversification in the study area. The result also showed that 73.1% of fish farmers did not employ selling of asset as a risk management strategy. Analysis from the result also showed that majority (64.2%) of fish farmers in the study area did not adopt borrowing from neighbors and family as a risk management strategy. Result further showed that majority (56.7%) of the fish farmers adopted mixed farming as a risk management strategy.
Determinants of level of adoption of risk management strategies by fish farmers in Degema Local government Area of Rivers State. From Table 4 , the double log form was chosen as the lead equation based on the highest value of R 2 (75%) and conformity to theoretical expectations of the regression coefficients. The result showed that household size and farming experience had positive coefficients, meaning that the more of these variables the more the increase in level of adoption of risk management strategies. This was in-line with the findings of Oladojaet al (2008) who reported that household size and farming experience were positively important to fishing. Age (X 2 ) is significant at 5% and related negatively to level of adoption of risk management strategies. This implies that being a younger farmer increases the probability of adopting more risk management strategies. The negative effects of age may be due to younger farmers having more strength to adopt to different risk management strategies. Marital status (X 3 ) was significant at 5% and has positive coefficient. This implies that being married increases the level of adoption of risk management strategies and could be saddled on the quest to meet family responsibility. Household size (X 6 ) was significant at 1% and it related positively to level of adoption of risk management strategies. This implies that larger households would have more labor input which will enhance adoption of more risk management strategies. This findings agree with the work of Euphraise (2009) who reported that large farm household tend to adopt more of risk management strategies. Farming status (X 7 ) was significant at 1% and has negative coefficient. This shows that being a full time agro-entrepreneur reduces the chances of adopting more of risk management strategies. This may be due to parttime agro-entrepreneurs getting income from other sources and increasing their chances of having more resources that will enable them to adopt more risk management strategies. The coefficient of years of farming experience (X9) is positive and statistically significant at 1%. The positive effects of farming experience on level of adoption of risk management strategies may be due to the fact that fish farmers are becoming more knowledgeable in business practices which can increase their knowledge of importance of using different strategies to avert risk. This result disagrees with the findings of Euphraise (2009) who reported that farming experience decreases the possibility of using risk management strategies.
CONCLUSION AND RECOMMENDATIONS
Fish farming serves as a good source of livelihood to farmers in Nigeria. Farmers' encountered risk as fluctuation of the prices of fish feed and fish in the market, high cost of labor, disease and death of fish and unavailability of loan. However, through the use of some risk management strategies, farmers were able to manage risk to a certain level but due to inadequate extension visits, insufficient financial assistance and not belonging to cooperative society, farmers were not able to adopt intensively to risk management strategies. Farmers adopted some strategies such as mixed farming, diversification, use of local feeds, use of family labour and borrowing from friends and family. Furthermore, risk management strategies adopted by farmers were influenced positively by being married and having a large household size that can constitute farm labor given the fact that fish farming is labor intensive.
Therefore, the study recommends that loans should be made available so that fish farmers can increase the adoption to risk management strategies. Fish farmers should be encouraged to be members of agricultural cooperatives in order to be better informed. Also, agricultural extension service should be made available in order to train and equip the fish farmers on new innovation and risk management skills. Lastly, women should be encouraged to engage in fish farming activities as a source of livelihood.
